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Evaluation of Blast Furnace Operation Profile Based on
Principal Component Analysis ( PCA)
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(School of Metallurgical and Ecological Engineering, University of Science and Technology Beijing, Beijing
100083, China. Corresponding author; GUO Hong-wei, E-mail; ghwustb@ gmail. com)

Abstract; Aiming at solving the existing problems that there are many indexes used in operation
profile evaluation and there are many overlaps among them, an improved method based on
principal component analysis ( PCA) was proposed. The method can generate three new core
indicators from traditional indexes in operation profile evaluation ( coke ratio, coal ratio,
comprehensive coke ratio, utilization coefficient and the silicon content in hot metal). The new
core indicators are independent of each other in space, and can represent the original ones. The
above problems are thus solved. The improved model of operation profile evaluation was
developed and applied to No. 1 1780 m’ blast furnace in Guofeng Steel, and the main categories
of operation profile of the blast furnace were determined and evaluated.

Key words: operation profile; clustering; production indexes; principal component analysis;
comprehensive evaluation
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Table 1 Average temperature of each section in each clustering result T

eS| 556 Bx %7 B 558 Bt 559 Bt BI0B  FNER O OHBE B4R
1k 51.20 50. 43 59. 46 63.61 191. 88 183.72 104. 09 82.29
ok 53.70 55.81 66. 07 65.50 170. 38 152. 06 92.82 71.58
EREN 49. 38 44. 09 49.11 57.27 190. 78 189. 11 104. 81 84. 89
a2k 48. 15 44.58 48. 65 55.71 140. 69 145.63 91.83 71.59
EREN 47. 80 42.61 46. 62 52.19 77.53 89. 64 77.36 71.90
Fok 48.95 48.76 56.99 57.72 148. 00 146. 26 89.21 67. 18
Co S 46. 66 37.84 49.76 56.72 186. 83 178. 05 95.15 68. 65
$ek 49.24 49. 88 51.11 58. 69 175. 04 171. 68 98.72 75.53
ok 52.00 46. 32 52.30 55.94 98. 43 106. 53 79. 64 66. 60
F103k 55.47 51.89 57. 65 59. 54 114.29 116. 31 83.40 69. 66
12k 45.33 38.27 49. 88 54.53 141. 11 147. 42 84. 63 63.21
122k 48. 40 42.78 46.77 49.73 71.90 71.31 61.33 49.50
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Fig. 1 Average temperature distribution of each section {fﬁ%*% ,1%?']?5%[@5‘]1‘59@%?&%5%,@%% 3 P

in each result after re-clustering 8.
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Table 2 Main operation indexes corresponding to Table 5 Loading matrix of initial factors
operation profiles E
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SN i -0.2 -0.41 .
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Table 3 Correlationl ;:oefficient matrix HHLER Eﬁ’ K t’lziﬁkéj\%ﬁ?'%@ﬁ;
Wifn | fRIL HIL AR AIRE w(s) MUY 3 BRI P A7 B B BLIEAR
K, UEIHIZ R PR AR T m b HeRAS FE bR

L 1.000 -0.260 0.997 0.200 -0.170 R 1 4 b (.

ML -0.260  1.000 —0. 189 0.352 -0.201 g b PRI 3 AN ERAME B Ak, T
SAMEIL 0997 -0.189 1000 0.4 -0.191 PAFEAS S 4R FE AR A 15 B

FFHZSE 0200 0352 024 100  -0.02% 2) BRIt bR A EE R AL R AL S 45 0
w(Si) —0.170 —0.201 —0.191  -0.026 1.000 FARR NI DL UNER 6 frR.
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MBI, I 4 PR, HTRIEE TR gy SIE HE SRR AUIRE Pokekerht
e e i AL PP NN R SR LD &k A X %
AR % WM R T R R R BT A SR 4t HP12E 216005-0.41826 21669 -0.42680  -0.8222
B W TR IR A S R (A BT S A A %225-016341 0.78633 -0.0971 0.03006 1.882 60

3k 0.28316-0.60358 0.23688 1.136 12 0.346 79

R4 AEIREBDBERATR $4% 02304-0.17116 02125 L3443  0.29725

Table 4 Analysis of principal component extraction by

variance decomposition #5525-0.39900 -0.39767 -0.44020 -0.763 42 —0.099 08
R ) i $624-0.24737 131140 -0.14155 0.79949 —1.4826
N HFEAH Jize/%  RBTURE/% 76127027 112608 —1.1900-0.57106 —0.445 88
82 -0.5811 -1.63314 —0.735 % — 1. 508 81 0.346 79
1 2. 169 43.383 43,383
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TR AT 85% $EHL, h 7 4 th Efstorn  0-202X, - 0. 182X, (1)
HORTO3 N E RN BB SR D ik F F,= - 0.074X, + 0.724X, - 0.014X, +
91. 176% , HHARHEA &K am i gy 0- 591X, - 0.350X;, (2)
K3, IR A E] 3 A F RS TR AN R RR Fy = 0.034X, - 0.017X, + 0.033X; +
BT, ke 5 s, 0.528X, + 0.847X,. (3)
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Table 7 Comprehensive principal component values
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Table 8 Comprehensive evaluation of operation profile
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Fig. 2 Evolution of operation profile
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Table 9 Comparison of production indexes between

March 13 and the average of March 1 to
12 in 2013

e Bl B ZaAE MR wisi)

H#  ke-t™' kegt™' kgt tem>d' %
SEH) 329.21 165.59 478.23  2.664  0.350
13H 332,42 162.78 478.91 2.575  0.450
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Table 10 Comparison of production indexes between
March 14 and the average of March 1 to 12

in 2013
X Ll B ZFAEI RIERERE w(si)
Hi#  ke-t™' kget™' kgt tem*d' %
SEY) O 329.21 165.59 478.23  2.664  0.350
14 B 323.20 162.68 469.62 2.573  0.348
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